Abstract. From October 28 to November 05, 2013, we conducted a termite sampling in 3 protected sites in The Gambia (West Africa). Termites sampling is carried out in 100 m x 2 m transects repeated 3 times in each site. A total of 33 species of termites have been recorded.
In the framework collaboration between the Institut Francophone d'Afrique Noire (IFAN) and the Division of Physical and Natural Sciences (University of The Gambia), a termite collection trial was carried out in 2015 from October 28th to November 5th by a joint team of scientists from the two Institutions in three different sites, namely: Abuko Nature Reserve, Nyambai Forest Park and Tanji Bird Reserve.
MATERIAL AND METHODS

Study Sites
The Gambia is a small country in West Africa enclosed by the Senegalese territory ( fig. 1 ).
The climate is characterized by a short rainy season from July to September and a dry season the rest of the year. From the coast to the inland, rainfall (900-1,300 mm) declines and temperatures increase. In dry season, the inland regions have average temperature as high as 35°C, whilst the average temperature in the coastal regions ranges between 25° and 28°C. In wet season, average temperature can be below 25°C at the coast and up to 30°C in the inland. Abuko Nature Reserve is among the least disturbed natural sites of The Gambia where numerous animal species as well plant species continue to be under strong official conservation measures.
Tanji Bird Reserve
The Tanji River Bird Reserve is located along the Atlantic Coast, in the Western Division, Kombo North, a few kilometers away from the fishing village Ghana town (13°23'06.67N, 16°46'05.04''W). The reserve was established in 1993 and covers a surface area of 612 ha (6.12 km 2 ). The three transects locations are shown on the figure 3. 
Sampling Methods
Within each of these above sites the sampling method, a derivative of Jones & Eggleton [11] sampling method, was carried out using transect (3 transects/site) with 100 m long and 2 m wide. The duration of the sampling is not limited but depends on the time required to cover the entire transect. In each transect, a thorough search of termites is carried out in the soil, the litter, the dead wood, in stump of trees, under the bark of trees, and the arboreal termite nests.
The encountered termite soldiers, workers, swarming individuals, kings or queens are collected and kept in ethanol 70 % within labeled containers bearing the name of the site, the date, and the micro-habitat.
Species identification
Identification begins with a direct observation under the microscope with a comparison, if [17] and Roy-Noël [18] . The more focused works of Sands for Nasutitermitinae [19] and for the genus Amitermes [20] were also used. Identification of soldierless species of Apicotermitinae has been made after sands [6, 8] on the basis of the morphology of the digestive tube: the mesenteron-proctodeum junction and the enteric valves, dissected, are observed under stereomicroscope. For the species of Cubitermes, we used the key of Josens [21] and also consulted Pr. Josens. In addition to the external morphology of the soldiers, workers enteric valves were dissected for species identification.
The head and mandible measurements are:
-head width corresponding to the maximum width in dorsal view;
-head length measured in dorsal view from the occiput to the base of labrum (soldier) or anterior of clypeus (worker),
-length of left mandible measured in dorsal view, from the lateral most proximal visible point to the apical point. Microcerotermes fuscotibialis (Sjöstedt, 1896) Microcerotermes near parvulus (Sjöstedt, 1911) Microcerotermes near solidus Silvestri, 1912
RESULTS
Termite diversity in the three sites
Pericapritermes urgens Silvestri, 1914
Promirotermes holmgreni (Silvestri, 1912)
Termites diversity in Abuko Nature Reserve
At Abuko Nature Reserve, 27 species of termites belonging to 2 families and 5 subfamilies were recorded (table 1) . The variable number of collected species between transects in the site (as shown in table 1) suggests a certain heterogeneity of the termite distribution.
In terms of functional diversity, there is predominance of the humivorous termites with 11 species followed by the fungus-growing Macrotermitinae which are represented by 9 species.
The xylophagous (6 species) and the haverster termites (1 species) are the least diverse. This type of termite assemblage in Abuko is characteristic of a forestry profile.
Termites diversity in Nyambai Forest Park
The species richeness of termites in Nyambai Forest Park is of 20 species (table 2) . At functional level, there is still a greater diversity of the humivorous termites represented with 12 species followed by the fungus-growing termite (8 species). The harvester termites and the xylophagous termites are represented each by 1 species.
The spatial distribution of the termite species is rather heterogeneous: 12 species are recorded in the station 1, 10 species in station 2 and 16 species in the station 3. The species richness and spatial distribution heterogeneity in Nyambai Forest are less important than in Abuko and could be associated with the relatively low botanical diversity in this artificial site. 
Termites diversity in Tanji Bird Reserve
At Tanji Bird Reserve, with 20 species, the species richness is less important than in the other two sites (table 3) . The spatial distribution is also heterogeneous in this site as 15 species are recorded in the station 1, 12 species in the station 2 and 4 species in the station 3.
In terms of functional diversity, the fungus-growing termites (11 species) largely dominate the humivorous (5 species) and the xylophagous (1 species).
New termite species recorded in The Gambia
Among the 31 termite species recorded in Abuko Nature Reserve, Nyambai Forest Park and in Tanji Bird Reserve, 19 termite species are newly recorded from The Gambia.
For both subfamilies Coptotermitinae (Rhinotermitidae) and Apicotermitinae (Termitidae), one newly recorded species has been found, respectively Coptotermes intermedius and
Astalotermes near quietus.
In the Macrotermitinae (Termitidae) the 8 newly recorded species from The Gambia are :
Ancistrotermes cavithorax, Macrotermes bellicosus, Microtermes grassei, M. lepidus, M. subhyalinus, Odontotermes erraticus, O. pauperans and O. sudanensis.
The three new species of Cubiterminae (Termitidae) are Basidentitermes sp., Euchilotermes arcuata and Noditermes cristifrons.
Six species of Termitinae are new for Gambia: Amitermes evuncifer, Amitermes spinifer, Microcerotermes fuscotibialis, Microcerotermes near parvulus, Microcerotermes near solidus, Promirotermes holmgreni.
Additionnal informations on some species
Based on frequent confusion and misidentification in the West African Odontotermes and
Cubitermes, we give some descriptive informations on Odontotermes erraticus, Cubitermes severus and Cubitermes near proximatus. Euchilotermes arcuata, a subspecies described by
Silvestri, is elevated to the rank of species, taking into account the distinctive features used in the discrimination of species of the genus. Finally some informations are given on
Basidentitermes sp. and Noditermes cristifrons. It is a species characteristic by the shape ( fig. 6 ) and the size (table 6) of its soldier. The   table 7 shows the dimensions of workers. It is the largest size Cubitermes in the collection. Cubitermes severus has been collected both in nests without cap ( fig. 7a ) and in typical mushroom nests ( fig. 7b ). The column of the nest is much higher than that of
Cubitermes near proximatus. This mound builder species occupies alone his nest or shares it with the inquilines Promirotermes holmgreni, Noditermes cristifrons and
Pericapritermes urgens. The observation of the enteric valves of the workers of these Cubitermes shows their proximity to C. proximatus. However, based on the morphology, the color and the dimensions of the soldier's head, we divided them into two morphotypes.
Morphotype 1 of Cubitermes near proximatus
It is a species recognizable by the shape and the ochraceus colour of the head of its soldiers ( fig. 8 ). The table 8 shows the dimensions of the soldier and the table 9 those of worker. 
Morphotype 2 of Cubitermes near proximatus
The soldier of the morphotype 2 ( fig. 9 ) is clearly larger (table 10) . Morphologically, differencies are noted on the lateral margin of the head, which is less convergent, and the mandibles that are less curved in C. proximatus. The indentations at the base of the mandibles (ventral view of fig. 8 and fig. 9 ) are also distinctive features between the two morphotypes. 
Figure 9. Head of Cubitermes proximatus Silvestri 1914 soldier in dorsal (left) and ventral (right) views
The measurements of the morphotype 2 workers are shown in the table 11. Basidentitermes sp.
The specimens so designated seem different from all known species of the genus.
However more specimens, particularly of soldiers, are needed before the description of a new species.
Noditermes cristifrons (Wasmann, 1911)
The measurements of soldiers of Noditermes cristifrons recorded in table 14. The morphotype 1 of Cubitermes sp. near proximatus recorded in Senegal [22, 23] was identified as C. bilobatodes. Cubitermes severus exists in Casamance, Senegal, but has been cited by misidentification as C. fungifaber [23] .
Odontotermes, described from Niger by Grassé [16] , was indeed supposed to be restricted to Niger [5] Ndiaye [23] points out for the first time its occurrence in Senegal.
As one of the newly added species to Gambia's termite, its presence is seemingly thoroughout West Africa. O. erraticus would be widespread in the Sudano-Sahelian zones of West Africa. Its presence was probably hidden by numerous misidentifications, particularly confusions with the species O. vulgaris and O. latericius of southern Africa.
As Ruelle [24] pointed out, the genus Odontotermes is the most difficult of the Macrotermitinae.
The genus Euchilotermes, exclusively known in the Ethiopian region comprises four described species [5] . E. quadriceps described by Emerson [14] is known in Congo-Zaire (now RD Congo) and Malawi. E. umbraticola described by Williams [25, 26] is a species of East Africa (Kenya, Tanzania) [5] . Silvestri described E. tensus and the two varieties E. tensus var. acutidens and E. tensus var. Arcuata [13] . The variety acutidens has been elevated to the rank of species by Emerson [14] on the basis of the following differences: «mandibles more prolonged and curved at apex than with M. tensus, the teeth are smaller and sharper with a wider gula».
The comparison of E. tensus and E. arcuata shows significant differences:
-more fleshy labrum in E. arcuata;
-mandibles are curved at the middle in E. arcuata and straight in E. tensus;
-stronger marginal teeth at the base of the mandibles in arcuata;
-the shape of the indentation below the marginal teeth is different in the two species;
-upper side of the head, in profile view, is convex in E. arcuata and concave in E.
tensus;
-mandibles and hind tibias are shorter in arcuata.
On the base of these differences, which are of the same order as those which have justified the elevation of the E. acutidens variety to the rank of species, we consider E.
arcuata as a distinct species from E. tensus.
Thus, the five (5) species of Euchilotermes are: 5. Euchilotermes umbraticola (Williams, 1954) .
